SEQUENCE LISTING 



<110> 


CHANG, Donald C 




LUO, Qian 


<120> 


Modified Fluorescent 


<130> 


MLY-5 


<14U> 


tic rtn / cci oon 

ub uy / OOl, s3o u 


/i ^ i \ 
<14 1> 


ZUUU— U4— lo 


<160> 


55 


<170> 


Patentln version 3.1 




± 


<^ 11> 




<ZLZ> 


DNA 


<213> 


Artificial Sequence 


<220> 




<223> 


PCR Primer 


<220> 




<221> 


CDS 


<222> 


(3) (38) 


<223> 




<400> 


1 



ct cca att ggc gat gaa gtc gac ggc cct gtc ctt tta 
Pro lie Gly Asp Glu Val Asp Gly Pro Val Leu Leu 

10 



1 


5 


<210> 


2 


<211> 


12 


<212> 


PRT 


<213> 


Artificial Sequence 


<220> 




<223> 


PCR Primer 


<400> 


2 


Pro lie Gly Asp Glu Val Asp 


1 


5 


<210> 


3 


<211> 


39 


<212> 


DNA 


<213> 


artificial sequence 


<220> 




<223> 


PCR primer 


<400> 


3 



10 



gtaaaaggac agggccgtcg acttcatcgc caattggag 

<210> 4 
<211> 4 
<212> PRT 



<213> Homo sapiens 

<400> 4 

Asp Glu Val Asp 

1 

<210> 5 

<211> 720 

<212> DNA 

<213> artificial sequence 
<220> 

<223> Possible cleavage site 
<220> 

<221> CDS 

<222> (1) . . (714) 

<223> 



<400> 5 



atg 


agt 


aaa 


gga 


gaa 


gaa 


ctt 


ttc 


act 


gga 


gtt 


gtc 


cca 


att 


ctt 


gtt 


A O 


Met 


Ser 


Lys 


Gly 


Glu 


Glu 


Leu 


Phe 


Thr 


Gly Val 


Val 


Pro 


lie 


Leu 


val 




1 








5 










10 










lo 






gaa 


tta 


gat 


ggt 


gat 


gtt 


aat 


ggg 


cac 


aaa 


ttt 


tct 


gtc 


age 


gga 


gag 


Q 

y o 


Glu 


Leu 


Asp 


Gly 
20 


Asp 


Val 


Asn 


Gly 


His 
25 


Lys 


Phe 


Ser 


Val 


Ser 

oil 


Gly 


Glu 




ggt 


gaa 


ggt 


gat 


gca 


aca 


tac 


gga 


aaa 


ctt 


ace 


ctt 


aaa 


tut. 


.-,4-4- 


tgc 


± H H 


Gly 


Glu 


Gly 


Asp 


Ala 


Thr 


Tyr 


Gly Lys 


Leu 


Thr 


Leu 


Lys 


Phe 


He 


Cys 








35 










40 










4 o 










act 


act 


gga 


aaa 


eta 


cct 


gtt 


cca 


tgg 


cca 


aca 


ctt 


gtc 


act 


-2 ,-,4- 

acr. 


tic 




Thr 


rp"U. v 

i nr 
50 




Lys 


Leu 


Pro 


val 

55 


Pro 


Trp 


Pro 


Thr 


Leu 
60 


V CI X 


J. 11 X. 


1 ILL. 


Phe* 
JT lie: 




act 


tat 


ggt 


gtt 


caa 


tgc 


ttt 


tea 


aga 


tac 


cca 


gat 


cat 


atg 


aaa 


cag 


240 


Thr 


Tyr 


Gly 


Val 


Gin 


Cys 


Phe 


Ser 


Arg 


Tyr 


Pro 


Asp 


His 


Met 


Lys 


Gin 




65 










70 










75 










80 




cat 


gac 


ttt 


ttc 


aag 


agt 


gec 


atg 


ccc 


gaa 


ggt 


tat 


gta 


cag 


gaa 


aga 


288 


His 


Asp 


Phe 


Phe 


Lys 


Ser 


Ala 


Met 


Pro 


Glu 


Gly Tyr 


Val 


Gin 


Glu 


Arg 












85 










90 










95 






act 


ata 


ttt 


ttc 


aaa 


gat 


gac 


ggg 


aac 


tac 


aag 


aca 


cgt 


get 


gaa 


gtc 


336 


Thr 


He 


Phe 


Phe 


Lys 


Asp 


Asp 


Gly Asn 


Tyr 


Lys 


Thr 


Arg 


Ala 


Glu 


Val 










100 










105 










110 








aag 


ttt 


gaa 


ggt 


gat 


ace 


ctt 


gtt 


aat 


aga 


ate 


gag 


tta 


aaa 


ggt 


att 


384 


Lys 


Phe 


Glu 
115 


Gly 


Asp 


Thr 


Leu 


Val 
120 


Asn 


Arg 


He 


Glu 


Leu 
125 


Lys 


Gly 


He 




gat 


ttt 


aaa 


gaa 


gat 


gga 


aac 


att 


ctt 


gga 


cac 


aaa 


ttg 


gaa 


tac 


aac 


432 


Asp 


Phe 
130 


Lys 


Glu 


Asp 


Gly 


Asn 
135 


He 


Leu 


Gly 


His 


Lys 
140 


Leu 


Glu 


Tyr 


Asn 




tat 


aac 


tea 


cac 


aat 


gta 


tac 


ate 


atg 


gca 


gac 


aaa 


caa 


aag 


aat 


gga 


480 


Tyr 


Asn 


Ser 


His 


Asn 


Val 


Tyr 


He 


Met 


Ala 


Asp 


Lys 


Gin 


Lys 


Asn 


Gly 




145 










150 










155 










160 




ate 


aaa 


gtt 


aac 


ttc 


aaa 


att 


aga 


cac 


aac 


att 


gaa 


gat 


gga 


age 


gtt 


528 


He 


Lys 


Val 


Asn 


Phe 
165 


Lys 


He 


Arg 


His 


Asn 
170 


He 


Glu 


Asp 


Gly 


Ser 
175 


Val 




caa 


eta 


gca 


gac 


cat 


tat 


caa 


caa 


aat 


act 


cca 


att 


ggc 


gat 


ggc 


cct 


576 


Gin 


Leu 


Ala 


Asp 
180 


His 


Tyr 


Gin 


Gin 


Asn 
185 


Thr 


Pro 


He 


Gly 


Asp 
190 


Gly 


Pro 




gtc 


ctt 


tta 


cca 


gac 


aac 


cat 


tac 


ctg 


tec 


aca 


caa 


tct 


gee 


ctt 


teg 


624 


Val 


Leu 


Leu 


Pro 


Asp 


Asn 


His 


Tyr 


Leu 


Ser 


Thr 


Gin 


Ser 


Ala 


Leu 


Ser 





195 200 205 



3 



aaa gat ccc aac gaa aag aga gac cac atg gtc ctt ctt gag ttt gta 672 
Lys Asp Pro Asn Glu Lys Arg Asp His Met Val Leu Leu Glu Phe Val 

210 215 220 

aca get get ggg att aca cat ggc atg gat gaa eta tac aaa taataa 720 
Thr Ala Ala Gly lie Thr His Gly Met Asp Glu Leu Tyr Lys 
225 230 235 

<210> 6 
<211> 238 
<212> PRT 

<213> artificial sequence 
<220> 

<223> Possible cleavage site 
<400> 6 

Met Ser Lys Gly Glu Glu Leu Phe Thr Gly Val Val Pro He Leu Val 
15 10 15 

Glu Leu Asp Gly Asp Val Asn Gly His Lys Phe Ser Val Ser Gly Glu 
20 25 30 

Gly Glu Gly Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys Phe He Cys 
35 40 45 

Thr Thr Gly Lys Leu Pro Val Pro Trp Pro Thr Leu Val Thr Thr Phe 
50 55 60 

Thr Tyr Gly Val Gin Cys Phe Ser Arg Tyr Pro Asp His Met Lys Gin 
65 70 75 80 

His Asp Phe Phe Lys Ser Ala Met Pro Glu Gly Tyr Val Gin Glu Arg 
85 90 95 

Thr He Phe Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala Glu Val 
100 105 110 

Lys Phe Glu Gly Asp Thr Leu Val Asn Arg He Glu Leu Lys Gly He 
115 120 125 

Asp Phe Lys Glu Asp Gly Asn He Leu Gly His Lys Leu Glu Tyr Asn 
130 135 140 

Tyr Asn Ser His Asn Val Tyr He Met Ala Asp Lys Gin Lys Asn Gly 
145 150 155 160 

He Lys Val Asn Phe Lys He Arg His Asn He Glu Asp Gly Ser Val 
165 170 175 

Gin Leu Ala Asp His Tyr Gin Gin Asn Thr Pro He Gly Asp Gly Pro 
180 185 190 

Val Leu Leu Pro Asp Asn His Tyr Leu Ser Thr Gin Ser Ala Leu Ser 
195 200 205 

Lys Asp Pro Asn Glu Lys Arg Asp His Met Val Leu Leu Glu Phe Val 
210 215 220 



Thr Ala Ala Gly He Thr His Gly Met Asp Glu Leu Tyr Lys 
225 230 235 



<210> 7 

<211> 4 

<212> PRT 

<213> Homo sapiens 



<400> 7 

Tyr Val His Asp 

1 

<210> 8 

<211> 4 

<212> PRT 

<213> artificial sequence 
<220> 

<223> Caspase cleavage site 

<400> 8 

Asp Glu His Asp 

1 

<210> 9 

<211> 4 

<212> PRT 

<213> artificial sequence 
<220> 

<223> Possible cleavage site 

<400> 9 

Trp Glu His Asp 

1 

<210> 10 

<211> 4 

<212> PRT 

<213> artificial sequence 
<220> 

<223> Caspase cleavage site 

<400> 10 

Leu Glu His Asp 

1 

<210> 11 

<211> 4 

<212> PRT 

<213> Homo sapiens 



<400> 11 

Val Glu lie Asp 

1 

<210> 12 
<211> 4 
<212> PRT 



<213> artificial sequence 



<220> 

<223> Caspase cleavage site 

<400> 12 

Leu Glu Thr Asp 

1 

<210> 13 

<211> 4 

<212> PRT 

<213> artificial sequence 
<220> 

<223> Caspase cleavage site 

<400> 13 

Leu Glu His Asp 

1 

<210> 14 

<211> 3 

<212> PRT 

<213> artificial sequence 
<220>. 

<223> Possible cleavage sit 

<400> 14 
Glu Val Asp 
1 

<210> 15 

<211> 3 

<212> PRT 

<213> artificial sequence 
<220> 

,<223> Possible cleavage sit 

<400> 15 
Asp Glu Val 
1 

<210> 16 

<211> 4 

<212> PRT 

<213> artificial sequence 
<220> 

<223> Possible cleavage sit 

<400> 16 

Asp Glu Asp Asp 

1 

<210> 17 

<211> 5 

<212> PRT 



<213> 


artificial sequence 


<220> 




<223> 


Possible cleavage site 


<400> 


17 


Asp Glu Val Asp Gly 
1 5 


<210> 


18 


<211> 


2 


<212> 


PRT 


<213> 


artificial sequence 


<220> 




<223> 


Possible cleavage site 


<400> 


18 


Glu Val 


1 




<210> 


19 


<211> 


6 


<212> 


PRT 


<213> 


artificial sequence 


<220> 




<223> 


Possible cleavage site 


<400> 


19 


Asp Glu 
1 


l Val Asp Gly Thr 
5 


<210> 


20 


<211> 


5 


<212> 


PRT 


<213> 


artificial sequence 


<220> 




<223> 


Possible cleavage site 


<400> 


20 


Glu Val 
1 


. Asp Gly Pro 
5 


<210> 


21 


<211> 


5 


<212> 


PRT 


<213> 


artificial sequence 


<220> 




<223> 


Possible cleavage site 


<400> 


21 


Glu Val Asp Met Gly 
1 5 


<210> 


22 


<211> 


5 


<212> 


PRT 



<213> artificial sequence 
<220> 

<223> Possible cleavage site 

<400> 22 

Glu Val Asp Ser Gly 
1 5 

<210> 23 

<211> 5 

<212> PRT 

<213> artificial sequence 
<220> 

<223> Possible cleavage site 

<400> 23 

Glu Val Asp Arg Gly 
1 5 

<210> 24 

<211> 5 

<212> PRT 

<213> artificial sequence 
<220> 

<223> Possible cleavage site 

<400> 24 

Glu Val Asp Gly Gly 



1 


5 


<210> 


25 


<211> 


6 


<212> 


PRT 


<213> 


artificial sequence 


<220> 




<223> 


Possible cleavage site 


<400> 


25 


Ala Asp 


i Glu Val Asp lie 


1 


5 


<210> 


26 


<211> 


6 


<212> 


PRT 


<213> 


artificial sequence 


<220> 




<223> 


Possible cleavage site 


<400> 


26 


Trp Asp Glu Val Asp Val 


1 


5 


<210> 


27 


<211> 


6 


<212> 


PRT 



<213> artificial sequence 
<220> 

<223> Possible cleavage si 
<400> 27 

Thr Asp Asp Val Asp Leu 
1 5 



<210> 28 

<211> 6 

<212> PRT 

<213> artificial sequence 
<220> 

<223> Possible cleavage sit 



<400> 28 

Trp Asp Glu Val Asp Ala 
1 5 



<210> 29 

<211> 6 

<212> PRT 

<213> artificial sequence 
<220> 

<223> Possible cleavage sit 



<400> 29 

Arg Asp Glu Val Asp Phe 
1 5 



<210> 30 

<211> 5 

<212> PRT 

<213> artificial sequence 
<220> 

<223> Possible cleavage sit 



<400> 30 

Asp Glu Val Asp Gly 
1 5 



<210> 31 

<211> 4 

<212> PRT 

<213> artificial sequence 
<220> 

<223> Possible cleavage sit 



<400> 31 

Glu Val Asp Gly 

1 



<210> 32 
<211> 239 
<212> PRT 



9 



<213> artificial sequence 
<220> 

<223> EGFP - mannnalian enhanced GFP 
<400> 32 

Met Val Ser Lys Gly Glu Glu Leu Phe Thr Gly Val Val Pro He Leu 
15 10 15 

Val Glu Leu Asp Gly Asp Val Asn Gly His Lys Phe Ser Val Ser Gly 
20 25 30 

Glu Gly Glu Gly Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys Phe He 
35 40 45 

Cys Thr Thr Gly Lys Leu Pro Val Pro Trp Pro Thr Leu Val Thr Thr 
50 55 60 

Leu Thr Tyr Gly Val Gin Cys Phe Ser Arg Tyr Pro Asp His Met Lys 
65 70 75 80 

Gin His Asp Phe Phe Lys Ser Ala Met Pro Glu Gly Tyr Val Gin Glu 
85 90 95 

Arg Thr He Phe Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala Glu 
100 105 110 

Val Lys Phe Glu Gly Asp Thr Leu Val Asn Arg He Glu Leu Lys Gly 
115 120 125 

He Asp Phe Lys Glu Asp Gly Asn He Leu Gly His Lys Leu Glu Tyr 
130 135 , 140 

Asn Tyr Asn Ser His Asn Val Tyr He Met Ala Asp Lys Gin Lys Asn 
145 150 155 160 

Gly He Lys Val Asn Phe Lys He Arg His Asn He Glu Asp Gly Ser 
165 170 17,5 

Val Gin Leu Ala Asp His Tyr Gin Gin Asn Thr Pro He Gly Asp Gly 
180 185 190 

Pro Val Leu Leu Pro Asp Asn His Tyr Leu Ser Thr Gin Ser Ala Leu 
195 200 205 

Ser Lys Asp Pro Asn Glu Lys Arg Asp His Met Val Leu Leu Glu Phe 
210 215 220 

Val Thr Ala Ala Gly He Thr Leu Gly Met Asp Glu Leu Tyr Lys 
225 230 235 

<210> 33 

<211> 240 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Dl mutant of GFP(S65T) 



<400> 



33 



10 



Met Ser Lys Gly Glu Glu Leu Phe Thr Gly Val Val Pro lie Leu Val 
15 10 15 

Glu Leu Asp Gly Asp Glu Val Asp Asn Gly His Lys Phe Ser Val Ser 
20 25 30 

Gly Glu Gly Glu Gly Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys Phe 
35 40 45 

lie Cys Thr Thr Gly Lys Leu Pro Val Pro Trp Pro Thr Leu Val Thr 
50 55 60 

Thr Phe Thr Tyr Gly Val Gin Cys Phe Ser Arg Tyr Pro Asp His Met 
65 70 75 80 

Lys Arg His Asp Phe Phe Lys Ser Ala Met Pro Glu Gly Tyr Val Gin 
85 90 95 

Glu Arg Thr lie Phe Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala 
100 105 110 

Glu Val Lys Phe Glu Gly Asp Thr Leu Val Asn Arg lie Glu Leu Lys 
115 120 125 

Gly lie Asp Phe Lys Glu Asp Gly Asn lie Leu Gly His Lys Leu Glu 
130 135 140 

Tyr Asn Tyr Asn Ser His Asn Val Tyr lie Met Ala Asp Lys Gin Lys 
145 150 155 160 

Asn Gly lie Lys Val Asn Phe Lys lie Arg His Asn lie Glu Asp Gly 
165 170 175 

Ser Val Gin Leu Ala Asp His Tyr Gin Gin Asn Thr Pro lie Gly Asp 
180 185 190 

Gly Pro Val Leu Leu Pro Asp Asn His Tyr Leu Ser Thr Gin Ser Ala 
195 200 205 

Leu Ser Lys Asp Pro Asn Glu Lys Arg Asp His Met Val Leu Leu Glu 
210 215 220 

Phe Val Thr Ala Ala Gly He Thr His Gly Met Asp Glu Leu Tyr Lys 
225 230 235 240 

<210> 34 
<211> 238 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> D2 mutant of GFP(S65T) 
<400> 34 

Met Ser Lys Gly Glu Glu Leu Phe Thr Gly Val Val Pro He Leu Val 
15 10 15 



Glu Leu Asp Gly Asp Val Asn Gly His Lys Phe Ser Val Ser Gly Glu 
20 25 30 



11 



Asp Glu Val Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys Phe lie Cys 
35 40 45 

Thr Thr Gly Lys Leu Pro Val Pro Trp Pro Thr Leu Val Thr Thr Phe 
50 ' 55 60 

Thr Tyr Gly Val Gin Cys Phe Ser Arg Tyr Pro Asp His Met Lys Arg 
65 70 75 80 

His Asp Phe Phe Lys Ser Ala Met Pro Glu Gly Tyr Val Gin Glu Arg 
85 90 95 

Thr lie Phe Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala Glu Val 
100 105 110 

Lys Phe Glu Gly Asp Thr Leu Val Asn Arg lie Glu Leu Lys Gly lie 
115 120 125 

Asp Phe Lys Glu Asp Gly Asn lie Leu Gly His Lys Leu Glu Tyr Asn 
130 135 140 

Tyr Asn Ser His Asn Val Tyr lie Met Ala Asp Lys Gin Lys Asn Gly 
145 150 155 160 

lie Lys Val Asn Phe Lys lie Arg His Asn lie Glu Asp Gly Ser Val 
165 170 175 

Gin Leu Ala Asp His Tyr Gin Gin Asn Thr Pro lie Gly Asp Gly Pro 
180 185 190 

Val Leu Leu Pro Asp Asn His Tyr Leu Ser Thr Gin Ser Ala Leu Ser 
195 200 205 

Lys Asp Pro Asn Glu Lys Arg Asp His Met Val Leu Leu Glu Phe Val 
210 215 220 

Thr Ala Ala Gly lie Thr His Gly Met Asp Glu Leu Tyr Lys 
225 230 235 

<210> 35 
<211> 240 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> D3 mutant of GFP(S65T) 
<400> 35 

Met Ser Lys Gly Glu Glu Leu Phe Thr Gly Val Val Pro He Leu Val 
15 10 15 

Glu Leu Asp Gly Asp Val Asn Gly His Lys Phe Ser Val Ser Gly Glu 
20 25 30 

Gly Glu Gly Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys Phe He Cys 
35 40 45 



Thr Thr Gly Lys Leu Pro Val Pro Trp Pro Thr Leu Val Thr Thr Phe 
50 55 60 



12 



Thr Tyr Gly Val Gin Cys Phe Ser Arg Tyr Pro Asp His Met Lys Arg 
65 70 75 80 

His Asp Phe Phe Lys Ser Ala Met Pro Glu Gly Tyr Val Gin Glu Arg 
85 90 95 

Thr lie Phe Phe Lys Asp Glu Asp Asp Gly Asn Tyr Lys Thr Arg Ala 
100 105 110 

Glu Val Lys Phe Glu Gly Asp Thr Leu Val Asn Arg lie Glu Leu Lys 
115 120 125 

Gly lie Asp Phe Lys Glu Asp Gly Asn lie Leu Gly His Lys Leu Glu 
130 135 140 

Tyr Asn Tyr Asn Ser His Asn Val Tyr lie Met Ala Asp Lys Gin Lys 
145 150 155 ' 160 

Asn Gly lie Lys Val Asn Phe Lys lie Arg His Asn lie Glu Asp Gly 
165 170 175 

Ser Val Gin Leu Ala Asp His Tyr Gin Gin Asn Thr Pro lie Gly Asp 
180 185 190 

Gly Pro Val Leu Leu Pro Asp Asn His Tyr Leu Ser Thr Gin Ser Ala 
195 200 205 

Leu Ser Lys Asp Pro Asn Glu Lys Arg Asp His Met Val Leu Leu -Glu 
210 215 220 

Phe Val Thr Ala Ala Gly lie Thr His Gly Met Asp Glu Leu Tyr Lys 
225 . 230 235 240 

<210> 36 
<211> 240 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> D4 mutant of GFP(S65T) 
<400> 36 

Met Ser Lys Gly Glu Glu Leu Phe Thr Gly Val Val Pro lie Leu Val 
15 10 15 

Glu Leu Asp Gly Asp Val Asn Gly His Lys Phe Ser Val Ser Gly Glu 
20 25 30 

Gly Glu Gly Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys Phe lie Cys 
35 40 45 

Thr Thr Gly Lys Leu Pro Val Pro Trp Pro Thr Leu Val Thr Thr Phe 
50 55 60 

Thr Tyr Gly Val Gin Cys Phe Ser Arg Tyr Pro Asp His Met Lys Arg 
65 70 75 80 

His Asp Phe Phe Lys Ser Ala Met Pro Glu Gly Tyr Val Gin Glu Arg 
85 90 95 



13 



Thr lie Phe Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala Glu Val 
100 105 110 

Lys Phe Asp Glu Val Asp Gly Thr Leu Val Asn Arg lie Glu Leu Lys 
115 120 125 

Gly lie Asp Phe Lys Glu Asp Gly Asn lie Leu Gly His Lys Leu Glu 
130 135 140 

Tyr Asn Tyr Asn Ser His Asn Val Tyr lie Met Ala Asp Lys Gin Lys 
145 150 155 160 

Asn Gly lie Lys Val Asn Phe Lys lie Arg His Asn lie Glu Asp Gly 
165 170 175 

Ser Val Gin Leu Ala Asp His Tyr Gin Gin Asn Thr Pro lie Gly Asp 
180 185 190 

Gly Pro Val Leu Leu Pro Asp Asn His Tyr Leu Ser Thr Gin Ser Ala 
195 200 205 

Leu Ser Lys Asp Pro Asn Glu Lys Arg Asp His Met Val Leu Leu Glu 
210 215 220 

Phe Val Thr Ala Ala Gly lie Thr His Gly Met Asp Glu Leu Tyr Lys 
225 230 235 240 

<210> 37 
<211> 238 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> D5 mutant of GFP(S65T) 
<400> 37 

Met Ser Lys Gly Glu Glu Leu Phe Thr Gly Val Val Pro He Leu Val 
15 10 15 

Glu Leu Asp Gly Asp Val Asn Gly His Lys Phe Ser Val Ser Gly Glu 
20 25 30 

Gly Glu Gly Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys Phe He Cys 
35 40 45 

Thr Thr Gly Lys Leu Pro Val Pro Trp Pro Thr Leu Val Thr Thr Phe 
50 55 60 

Thr Tyr Gly Val Gin Cys Phe Ser Arg Tyr Pro Asp His Met Lys Arg 
65 70 75 80 

His Asp Phe Phe Lys Ser Ala Met Pro Glu Gly Tyr Val Gin Glu Arg 
85 90 95 

Thr He Phe Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala Glu Val 
100 105 110 



Lys Phe Glu Gly Asp Thr Leu Val Asn Arg He Glu Leu Lys Gly He 
115 120 125 



14 



Asp Glu Val Asp Asp Gly Asn lie Leu Gly His Lys Leu Glu Tyr Asn 
130 135 140 

Tyr Asn Ser His Asn Val Tyr lie Met Ala Asp Lys Gin Lys Asn Gly 
145 150 155 160 

lie Lys Val Asn Phe Lys lie Arg His Asn lie Glu Asp Gly Ser Val 
165 170 175 

Gin Leu Ala Asp His Tyr Gin Gin Asn Thr Pro lie Gly Asp Gly Pro 
180 185 190 

Val Leu Leu Pro Asp Asn His Tyr Leu Ser Thr Gin Ser Ala Leu Ser 
195 200 205 

Lys Asp Pro Asn Glu Lys Arg Asp His Met Val Leu Leu Glu Phe Val 
210 215 220 

Thr Ala Ala Gly lie Thr His Gly Met Asp Glu Leu Tyr Lys 
225 230 235 

<210> 38 
<211> 237 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> D6 mutant of GFP(S65T) 
<400> 38 

Met Ser Lys Gly Glu Glu Leu Phe Thr Gly Val Val Pro lie Leu Val 
15 10 15 

Glu Leu Asp Gly Asp Val Asn Gly His Lys Phe Ser Val Ser Gly Glu 
20 25 30 

Gly Glu Gly Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys Phe lie Cys 
35 40 45 

Thr Thr Gly Lys Leu Pro Val Pro Trp Pro Thr Leu Val Thr Thr Phe 
50 55 60 

Thr Tyr Gly Val Gin Cys Phe Ser Arg Tyr Pro Asp His Met Lys Arg 
65 70 75 80 

His Asp Phe Phe Lys Ser Ala Met Pro Glu Gly Tyr Val Gin Glu Arg 
85 90 95 

Thr lie Phe Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala Glu Val 
100 105 110 

Lys Phe Glu Gly Asp Thr Leu Val Asn Arg lie Glu Leu Lys Gly lie 
115 120 125 

Asp Glu Val Asp Gly Asn lie Leu Gly His Lys Leu Glu Tyr Asn Tyr 
130 135 140 



Asn Ser His Asn Val Tyr lie Met Ala Asp Lys Gin Lys Asn Gly lie 
145 150 155 160 



15 



Lys Val Asn Phe Lys lie Arg His Asn lie Glu Asp Gly Ser Val Gin 
165 170 175 

Leu Ala Asp His Tyr Gin Gin Asn Thr Pro lie Gly Asp Gly Pro Val 
180 185 190 

Leu Leu Pro Asp Asn His Tyr Leu Ser Thr Gin Ser Ala Leu Ser Lys 
195 200 205 

Asp Pro Asn Glu Lys Arg Asp His Met Val Leu Leu Glu Phe Val Thr 
210 215 220 

Ala Ala Gly lie Thr His Gly Met Asp Glu Leu Tyr Lys 
225 230 235 

<210> 39 
<211> 240 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> D7 mutant of GFP(S65T) 
<400> 39 

Met Ser Lys Gly Glu Glu Leu Phe Thr Gly Val Val Pro lie Leu Val 
15 10 15 

Glu Leu Asp Gly Asp Val Asn Gly His Lys Phe Ser Val Ser Gly Glu 
20 25 30 

Gly Glu Gly Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys Phe lie Cys 
35 40 45 

Thr Thr Gly Lys Leu Pro Val Pro Trp Pro Thr Leu Val Thr Thr Phe 
50 55 60 

Thr Tyr Gly Val Gin Cys Phe Ser Arg Tyr Pro Asp His Met Lys Arg 
65 70 75 80 

His Asp Phe Phe Lys Ser Ala Met Pro Glu Gly Tyr Val Gin Glu Arg 
85 90 95 

Thr lie Phe Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala Glu Val 
100 105 110 

Lys Phe Glu Gly Asp Thr Leu Val Asn Arg lie Glu Leu Lys Gly lie 
115 120 125 

Asp Phe Lys Glu Asp Gly Asn lie Leu Gly His Lys Leu Glu Tyr Asn 
130 135 140 

Tyr Asn Ser His Asn Val Tyr lie Met Ala Asp Lys Gin Lys Asn Gly 
145 150 155 160 

lie Lys Val Asn Phe Lys lie Arg His Asn lie Asp Glu Val Asp Gly 
165 170 175 



Ser Val Gin Leu Ala Asp His Tyr Gin Gin Asn Thr Pro lie Gly Asp 
180 185 190 



16 



Gly Pro Val Leu Leu Pro Asp Asn His Tyr Leu Ser Thr Gin Ser Ala 
195 200 205 

Leu Ser Lys Asp Pro Asn Glu Lys Arg Asp His Met Val Leu Leu Glu 
210 215 220 

Phe Val Thr Ala Ala Gly He Thr His Gly Met Asp Glu Leu Tyr Lys 
225 230 235 240 

<210> 40 
<211> 242 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> D8 mutant of GFP(S65T) 
<400> 40 

Met Ser Lys Gly Glu Glu Leu Phe Thr Gly Val Val Pro He Leu Val 
15 10 15 

Glu Leu Asp Gly Asp Val Asn Gly His Lys Phe Ser Val Ser Gly Glu 
20 25 30 

Gly Glu Gly Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys Phe He Cys 
35 40 45 

Thr Thr Gly Lys Leu Pro Val Pro Trp Pro Thr Leu Val Thr Thr Phe 
50 55 60 

Thr Tyr Gly Val Gin Cys Phe Ser Arg Tyr Pro Asp His Met Lys Arg 
65 70 75 80 

His Asp Phe Phe Lys Ser Ala Met Pro Glu Gly Tyr Val Gin Glu Arg 
85 90 95 

Thr He Phe Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala Glu Val 
100 105 110 

Lys Phe Glu Gly Asp Glu Val Asp Gly Thr Leu Val Asn Arg He Glu 
115 120 125 

Leu Lys Gly He Asp Phe Lys Glu Asp Gly Asn He Leu Gly His Lys 
130 135 140 

Leu Glu Tyr Asn Tyr Asn Ser His Asn Val Tyr He Met Ala Asp Lys 
145 150 155 160 

Gin Lys Asn Gly He Lys Val Asn Phe Lys He Arg His Asn lie Glu 
165 170 175 

Asp Gly Ser Val Gin Leu Ala Asp His Tyr Gin Gin Asn Thr Pro He 
180 185 190 

Gly Asp Gly Pro Val Leu Leu Pro Asp Asn His Tyr Leu Ser Thr Gin 
195 200 205 



Ser Ala Leu Ser Lys Asp Pro Asn Glu Lys Arg Asp His Met Val Leu 
210 215 220 
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Leu Glu Phe Val Thr Ala Ala Gly lie Thr His Gly Met Asp Glu Leu 
225 230 235 240 



Tyr Lys 



<210> 41 
<211> 241 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> D9 mutant of GFP(S65T) 
<400> 41 

Met Ser Lys Gly Glu Glu Leu Phe Thr Gly Val Val Pro He Leu Val 
15 10 15 

Glu Leu Asp Gly Asp Val Asn Gly His Lys Phe Ser Val Ser Gly Glu 
20 25 30 

Gly Glu Gly Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys Phe He Cys 
35 40 45 

Thr Thr Gly Lys Leu Pro Val Pro Trp Pro Thr Leu Val Thr Thr Phe 
50 55 60 

Thr Tyr Gly Val Gin Cys Phe Ser Arg Tyr Pro Asp His Met Lys Arg 
65 70 75 80 

His Asp Phe Phe Lys Ser Ala Met Pro Glu Gly Tyr Val Gin Glu Arg 
85 90 95 

Thr He Phe Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala Glu Val 
100 105 110 

Lys Phe Glu Gly Asp Thr Leu Val Asn Arg He Glu Leu Lys Gly He 
115 120 125 

Asp Phe Lys Glu Asp Gly Asn He Leu Gly His Lys Leu Glu Tyr Asn 
130 135 140 

Tyr Asn Ser His Asn Val Tyr He Met Ala Asp Lys Gin Lys Asn Gly 
145 150 155 160 

He Lys Val Asn Phe Lys He Arg His Asn He Glu Asp Gly Ser Val 
165 170 175 

Gin Leu Ala Asp His Tyr Gin Gin Asn Thr Pro He Gly Asp Glu Val 
180 185 190 

Asp Gly Pro Val Leu Leu Pro Asp Asn His Tyr Leu Ser Thr Gin Ser 
195 200 . 205 

Ala Leu Ser Lys Asp Pro Asn Glu Lys Arg Asp His Met Val Leu Leu 
210 215 220 



Glu Phe Val Thr Ala Ala Gly He Thr His Gly Met Asp Glu Leu Tyr 
225 230 235 240 
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Lys 



<210> 42 
<211> 242 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> E2 mutant of GFP(S65T) 
<400> 42 

Met Ser Lys Gly Glu Glu Leu Phe Thr Gly Val Val Pro lie Leu Val 
15 10 15 

Glu Leu Asp Gly Asp Val Asn Gly His Lys Phe Ser Val Ser Gly Glu 
20 25 30 

Gly Glu Gly Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys Phe lie Cys 
35 40 45 

Thr Thr Gly Lys Leu Pro Val Pro Trp Pro Thr Leu Val Thr Thr Phe 
50 55 60 

Thr Tyr Gly Val Gin Cys Phe Ser Arg Tyr Pro Asp His Met Lys Arg 
65 70 75 80 

His Asp Phe Phe Lys Ser Ala Met Pro Glu Gly Tyr Val Gin Glu Arg 
85 90 95 

Thr lie Phe Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala Glu Val 
100 105 110 

Lys Phe Glu Gly Asp Glu Val Asp Gly Pro Leu Val Asn Arg lie Glu 
115 120 125 

Leu Lys Gly lie Asp Phe Lys Glu Asp Gly Asn lie Leu Gly His Lys 
130 135 140 

Leu Glu Tyr Asn Tyr Asn Ser His Asn Val Tyr lie Met Ala Asp Lys 
145 150 155 160 

Gin Lys Asn Gly lie Lys Val Asn Phe Lys lie Arg His Asn lie Glu 
165 170 175 

Asp Gly Ser Val Gin Leu Ala Asp His Tyr Gin Gin Asn Thr Pro lie 
180 185 190 

Gly Asp Gly Pro Val Leu Leu Pro Asp Asn His Tyr Leu Ser Thr Gin 
195 200 205 

Ser Ala Leu Ser Lys Asp Pro Asn Glu Lys Arg Asp His Met Val Leu 
210 215 ^ 220 

Leu Glu Phe Val Thr Ala Ala Gly He Thr His Gly Met Asp Glu Leu 
225 230 235 240 



Tyr Lys 
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<210> 43 
<211> 242 
<212> PRT 

<213> Artificial Sequence 




















<220> 

<223> E3-1 


mutant of GFP(S65T) 


















<400> 43 
Met Ser Lys 
1 


Gly 


(jIU 

5 


vjIU 


Leu 


rne 


Thr 


Gly 
10 


Val 


Val 


Pro 


He 


Leu 
15 


Val 


Glu Leu Asp 


Gly 
20 


Asp 


va± 


Asn 


Cjiy 


His 
25 


Lys 


Phe 


Ser 


Val 


Ser 
30 


Gly 


Glu 


Gly Glu 


Gly Asp 
35 


a J. a 


i nr 


Tyr 


Gly 
40 


Lys 


Leu 


Thr 


Leu 


Lys 
45 


Phe 


He 


Cys 


Thr Thr 
50 


Gly 


Lys 


Leu 


Pro 


val 
55 


Pro 


Trp 


Pro 


Thr 


Leu 
60 


Val 


Thr 


Thr 


Phe 


Thr Tyr 
65 


Gly Val 


bin 


Cys 
70 


rne 


Ser 


Arg 


Tyr 


Pro 
75 


Asp 


His 


Met 


Lys 


Arg 
80 


His Asp 


Phe 


Phe 


Lys 
85 


C v- 


Ala 


Met 


Pro 


Glu 

90 


Gly 


Tyr 


Val 


Gin 


Glu 
95 


Arg 


Thr He 


Phe 


Phe 
100 


Lys 


Asp 


Asp 


Gly Asn 
105 


Tyr 


Lys 


Thr 


Arg 


Ala 
110 


Glu 


Val 


Lys Phe 


Glu 
115 


Gly 


Asp 


Thr 


Leu 


Val 
120 


Asn 


Arg 


He 


Glu 


Leu 
125 


Lys 


Gly 


He 


Asp Phe 
130 


Lys 


Glu 


Asp 


oiu 


v ai 
135 


Asp 


Met 


Gly 


Asn 


He 
140 


Leu 


Gly 


His 


Lys 


Leu Glu 
145 


Tyr 


Asn 


Tyr 


Asn 
150 


Ser 


His 


Asn 


Val 


Tyr 
155 


He 


Met 


Ala 


Asp 


Lys 
160 


Gin Lys 


Asn 


Gly 


He 
165 


Lys 


Val 


Asn 


Phe 


Lys 
170 


He 


Arg 


His 


Asn 


He 
175 


Glu 


Asp Gly 


Ser 


Val 
180 


Gin 


Leu 


Ala 


Asp 


His 
185 


Tyr 


Gin 


Gin 


Asn 


Thr 
190 


Pro 


He 


Gly Asp 


Gly 
195 


Pro 


Val 


Leu 


Leu 


Pro 
200 


Asp 


Asn 


His 


Tyr 


Leu 
205 


Ser 


Thr 


Gin 


Ser Ala 
210 


Leu 


Ser 


Lys 


Asp 


Pro 
215 


Asn 


Glu 


Lys 


Arg Asp 
220 


His 


Met 


Val 


Leu 


Leu Glu 
225 


Phe 


Val 


Thr 


Ala 
230 


Ala 


Gly 


He 


Thr 


His 
235 


Gly Met Asp 


Glu 


Leu 
240 



Tyr Lys 



<210> 44 
<211> 242 
<212> PRT 



20 



<213> Artificial Sequence 
<220> 

<223> E3-5 mutant of GFP(S65T) 
<400> 44 

Met Ser Lys Gly Glu Glu Leu Phe Thr Gly Val Val Pro He Leu Val 
15 10 15 

Glu Leu Asp Gly Asp Val Asn Gly His Lys Phe Ser Val Ser Gly Glu 
20 25 30 

Gly Glu Gly Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys Phe He Cys 
35 40 45 

Thr Thr Gly Lys Leu Pro Val Pro Trp Pro Thr Leu Val Thr Thr Phe 
50 55 60 

Thr Tyr Gly Val Gin Cys Phe Ser Arg Tyr Pro Asp His Met Lys Arg 
65 70 75 80 

His Asp Phe Phe Lys Ser Ala Met Pro Glu Gly Tyr Val Gin Glu Arg 
85 90 95 

Thr He Phe Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala Glu Val 
100 105 110 

Lys Phe Glu Gly Asp Thr Leu Val Asn Arg He Glu Leu Lys Gly He 
115 120 125 

Asp Phe Lys Glu Asp Glu Val Asp Ser Gly Asn He Leu Gly His Lys 
130 135 140 

Leu Glu Tyr Asn Tyr Asn Ser His Asn Val Tyr He Met Ala Asp Lys 
145 150 155 160 

Gin Lys Asn Gly He Lys Val Asn Phe Lys He Arg His Asn He Glu 
165 170 175 

Asp Gly Ser Val Gin Leu Ala Asp His Tyr Gin Gin Asn Thr Pro He 
180 185 190 

Gly Asp Gly Pro Val Leu Leu Pro Asp Asn His Tyr Leu Ser Thr Gin 
195 200 205 

Ser Ala Leu Ser Lys Asp Pro Asn Glu Lys Arg Asp His Met Val Leu 
210 215 220 

Leu Glu Phe Val Thr Ala Ala Gly He Thr His Gly Met Asp Glu Leu 
225 230 235 240 

Tyr Lys 



<210> 45 

<211> 242 

<212> PRT 

<213> Artificial Sequence 



<220> 
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<223> E3-9 mutant of GFP(S65T) 
<400> 45 

Met Ser Lys Gly Glu Glu Leu Phe Thr Gly Val Val Pro He Leu Val 
15 10 15 

Glu Leu Asp Gly Asp Val Asn Gly His Lys Phe Ser Val Ser Gly Glu 
20 25 30 

Gly Glu Gly Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys Phe He Cys 
35 40 45 

Thr Thr Gly Lys Leu Pro Val Pro Trp Pro Thr Leu Val Thr Thr Phe 
50 55 60 

Thr Tyr Gly Val Gin Cys Phe Ser Arg Tyr Pro Asp His Met Lys Arg 
65 70 75 80 

His Asp Phe Phe Lys Ser Ala Met Pro Glu Gly Tyr Val Gin Glu Arg 
85 90 95 

Thr He Phe Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala Glu Val 
100 105 110 

Lys Phe Glu Gly Asp Thr Leu Val Asn Arg He Glu Leu Lys Gly He 
115 120 125 

Asp Phe Lys Glu Asp Glu Val Asp Arg Gly Asn He Leu Gly His Lys 
130 135 140 

Leu Glu Tyr Asn Tyr Asn Ser His Asn Val Tyr He Met Ala Asp Lys 
145 150 155 160 

Gin Lys Asn Gly He Lys Val Asn Phe Lys He Arg His Asn He Glu 
165 170 175 

Asp Gly Ser Val Gin Leu Ala Asp His Tyr Gin Gin Asn Thr Pro He 
180 185 190 

Gly Asp Gly Pro Val Leu Leu Pro Asp Asn His Tyr Leu Ser Thr Gin 
195 200 205 

Ser Ala Leu Ser Lys Asp Pro Asn Glu Lys Arg Asp His Met Val Leu 
210 215 220 

Leu Glu Phe Val Thr Ala Ala Gly He Thr His Gly Met Asp Glu Leu 
225 230 235 240 

Tyr Lys 



<210> 46 

<211> 242 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> E3-12 mutant of GFP(S65T) 



<400> 46 
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Met Ser Lys Gly 
1 



Glu Glu Leu Phe Thr Gly Val Val Pro He Leu Val 
5 10 15 



Glu Leu Asp Gly 
20 



Asp Val Asn Gly His Lys Phe Ser Val Ser Gly Glu 
25 30 



Gly Glu Gly Asp 
35 



Ala Thr Tyr Gly Lys Leu Thr Leu Lys Phe He Cys 
40 45 



Thr Thr Gly Lys 
50 



Leu Pro Val Pro Trp Pro Thr Leu Val Thr Thr Phe 
55 60 



Thr Tyr Gly Val 
65 



Gin Cys Phe Ser Arg Tyr Pro Asp His Met Lys Arg 
•70 75 80 



His Asp Phe Phe Lys Ser Ala Met Pro Glu Gly Tyr Val Gin Glu Arg 
85 90 95 



Thr He Phe Phe 
100 



Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala Glu Val 
105 110 



Lys Phe Glu Gly 
115 



Asp Thr Leu Val Asn Arg He Glu Leu Lys Gly He 
120 125 



Asp Phe Lys Glu 
130 



Asp Glu Val Asp Gly Gly Asn He Leu Gly His Lys 
135 140 



Leu Glu Tyr Asn 
145 



Tyr Asn Ser His Asn Val Tyr He Met Ala Asp Lys 
150 155 160 



Gin Lys Asn Gly He Lys Val Asn Phe Lys He Arg His Asn He Glu 
165 170 175 



Asp Gly Ser Val 
180 



Gin Leu Ala Asp His Tyr Gin Gin Asn Thr Pro He 
185 190 



Gly Asp Gly Pro 
195 



Val Leu Leu Pro Asp Asn His Tyr Leu Ser Thr Gin 
200 205 



Ser Ala Leu Ser 
210 



Lys Asp Pro Asn Glu Lys Arg Asp His Met Val Leu 
215 220 



Leu Glu Phe Val 
225 



Thr Ala Ala Gly He Thr His Gly Met Asp Glu Leu 
230 235 240 



Tyr Lys 



<210> 47 
<211> 243 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> E4-a mutant of GFP(S65T) 
<400> 47 

Met Ser Lys Gly Glu Glu Leu Phe Thr Gly Val Val Pro He Leu Val 
15 10 15 
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Glu Leu Asp Gly Asp Val Asn Gly His Lys Phe Ser Val Ser Gly Glu 
20 25 30 

Gly Glu Gly Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys Phe lie Cys 
35 40 45 

Thr Thr Gly Lys Leu Pro Val Pro Trp Pro Thr Leu Val Thr Thr Phe 
50 55 60 

Thr Tyr Gly Val Gin Cys Phe Ser Arg Tyr Pro Asp His Met Lys Arg 
65 70 75 80 

His Asp Phe Phe Lys Ser Ala Met Pro Glu Gly Tyr Val Gin Glu Arg 
85 90 95 

Thr lie Phe Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala Glu Val 
100 105 110 

Lys Phe. Glu Gly Asp Thr Leu Val Asn Arg lie Glu Leu Lys Gly lie 
115 120 125 

Asp Phe Lys Glu Asp Gly Asn lie Leu Gly His Lys Leu Glu Tyr Asn 
130 135 140 

Tyr Asn Ser His Asn Val Tyr lie Met Ala Asp Lys Gin Lys Asn Gly 
145 150 155 160 

lie Lys Val Asn Phe Lys lie Arg His Asn lie Glu Asp Gly Ser Val 
165 170 175 

Gin Leu Ala Asp His Tyr Gin Gin Asn Thr Pro lie Gly Asp Gly Pro 
180 185 190 

Ala Asp Glu Val Asp lie Leu Leu Pro Asp Asn His Tyr Leu Ser Thr 
195 200 205 

Gin Ser Ala Leu Ser Lys Asp Pro Asn Glu Lys Arg Asp His Met Val 
210 215 220 



Leu Leu Glu Phe Val Thr Ala Ala Gly lie Thr His Gly Met Asp Glu 
225 230 235 240 



Leu Tyr Lys 



<210> 48 
<211> 243 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> E4-g mutant of GFP(S65T) 
<400> 48 

Met Ser Lys Gly Glu Glu Leu Phe Thr Gly Val Val Pro lie Leu Val 
15 10 15 



Glu Leu Asp Gly Asp Val Asn Gly His Lys Phe Ser Val Ser Gly Glu 
20 25 30 
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Gly Glu Gly Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys Phe lie Cys 
35 40 45 

Thr Thr Gly Lys Leu Pro Val Pro Trp Pro Thr Leu Val Thr Thr Phe 
50 55 60 

Thr Tyr Gly Val Gin Cys Phe Ser Arg Tyr Pro Asp His Met Lys Arg 
65 70 75 80 

His Asp Phe Phe Lys Ser Ala Met Pro Glu Gly Tyr Val Gin Glu Arg 
85 90 95 

Thr lie Phe Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala Glu Val 
100 105 110 

Lys Phe Glu Gly Asp Thr Leu Val Asn Arg lie Glu Leu Lys Gly lie 
115 120 125 

Asp Phe Lys Glu Asp Gly Asn lie Leu Gly His Lys Leu Glu Tyr Asn 
130 135 140 

Tyr Asn Ser His Asn Val Tyr lie Met Ala Asp Lys Gin Lys Asn Gly 
145 150 155 160 

lie Lys Val Asn Phe Lys lie Arg His Asn lie Glu Asp Gly Ser Val 
165 170 175 

Gin Leu Ala Asp His Tyr Gin Gin Asn Thr Pro lie Gly Asp Gly Pro 
180 185 190 

Trp Asp Glu Val Asp Val Leu Leu Pro Asp Asn His Tyr Leu Ser Thr 
195 200 205 

Gin Ser Ala Leu Ser Lys Asp Pro Asn Glu Lys Arg Asp His Met Val 
210 215 220 

Leu Leu Glu Phe Val Thr Ala Ala Gly He Thr His Gly Met Asp Glu 
225 230 235 240 

Leu Tyr Lys 



<210> 49 
<211> 243 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> E4-j mutant of GFP(S65T) 
<400> 49 

Met Ser Lys Gly Glu Glu Leu Phe Thr Gly Val Val Pro He Leu Val 
15 10 15 

Glu Leu Asp Gly Asp Val Asn Gly His Lys Phe Ser Val Ser Gly Glu 
20 25 30 

Gly Glu Gly Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys Phe He Cys 
35 40 45 
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Thr Thr Gly 
50 


Lys 


Leu 


Pro 


Val 
55 


Pro 


Trp 


Pro 


Thr 


Leu 
60 


Val 


Thr 


Thr 


Phe 


Thr Tyr Gly Val 
65 


Gin 


Cys 
70 


Phe 


Ser 


Arg 


Tyr 


Pro 
75 


Asp 


His 


Met 


Lys 


Arg 
80 


His Asp Phe 


Phe 


Lys 
85 


Ser 


Ala 


Met 


Pro 


Glu 
90 


Gly 


Tyr 


Val 


Gin 


Glu 
95 


Arg 


Thr He Phe 


Phe 
100 


Lys 


Asp 


Asp 


Gly Asn 
105 


Tyr 


Lys 


Thr Arg Ala 
110 


Glu 


Val 


Lys Phe Glu 
115 


Gly Asp 


Thr 


Leu 


Val 

120 


Asn Arg 


He 


Glu 


Leu 
125 


Lys 


Gly 


He 


Asp Phe Lys 
130 


Glu 


Asp 


Gly 


Asn 
135 


He 


Leu 


Gly His 


Lys 
140 


Leu 


Glu 


Tyr Asn 


Tyr Asn Ser 
145 


His 


Asn 


Val 
150 


Tyr 


He 


Met 


Ala 


Asp 

J. -J J 


Lys 


Gin 


Lys 


Asn 


Gly 
i fin 

J. O \J 


He Lys Val 


Asn 


Phe 
165 


Lys 


He 


Arg 


His 


Asn 
1 / u 


He 


Glu 


Asp 


Gly 


Ser 
175 


Val 


Gin Leu Ala 


Asp 
180 


His 


Tyr 


Gin 


Gin 


Asn 

1 pc 
10 0 


Thr 


Pro 


He 


Gly Asp 
190 


Gly 


Pro 


Thr Asp Asp 
195 


Val 


Asp 


Leu 


Leu 


Leu 
200 


Pro 


Asp 


Asn 


His 


Tyr 
205 


Leu 


Ser 


Thr 


Gin Ser Ala 
210 


Leu 


Ser 


Lys 


Asp 


Pro 


Asn 


Glu 


Lys 


Arg 
220 


Asp 


His 


Met 


Val 


Leu Leu Glu 
225 


Phe 


Val 


Thr 
230 


Ala 


Ala 


Gly 


He 


Thr 
235 


His 


Gly Met Asp 


Glu 
240 


Leu Tyr Lys 




























<210> 50 
<211> 243 
<212> PRT 

<213> Artificial Sequence 




















<220> 

<223> E4-o 


mutant of GFP(S65T) 


















<400> 50 
Met Ser Lys 
1 


Gly 


Glu 
5 


Glu 


Leu 


Phe 


Thr 


Gly Val 
10 


Val 


Pro 


He 


Leu 
15 


Val 


Glu Leu Asp 


Gly 
20 


Asp 


Val 


Asn 


Gly His 
25 


Lys 


Phe 


Ser 


Val 


Ser 
30 


Gly 


Glu 


Gly Glu Gly 
35 


Asp 


Ala 


Thr 


Tyr 


Gly 
40 


Lys 


Leu 


Thr 


Leu 


Lys 
45 


Phe 


He 


Cys 


Thr Thr Gly 
50 


Lys 


Leu 


Pro 


Val 
55 


Pro 


Trp 


Pro 


Thr 


Leu 
60 


Val 


Thr 


Thr 


Phe 
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Thr Tyr Gly Val Gin Cys Phe Ser Arg Tyr Pro Asp His Met Lys Arg 
65 70 75 80 

His Asp Phe Phe Lys Ser Ala Met Pro Glu Gly Tyr Val Gin Glu Arg 
85 90 95 

Thr lie Phe Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala Glu Val 
100 105 110 

Lys Phe Glu Gly Asp Thr Leu Val Asn Arg lie Glu Leu Lys Gly lie 
115 120 125 

Asp Phe Lys Glu Asp Gly Asn lie Leu Gly His Lys Leu Glu Tyr Asn 
130 135 140 

Tyr Asn Ser His Asn Val Tyr lie Met Ala Asp Lys Gin Lys Asn Gly 
145 150 155 160 

lie Lys Val Asn Phe Lys lie Arg His Asn lie Glu Asp Gly Ser Val 
165 170 175 

Gin Leu Ala Asp His Tyr Gin Gin Asn Thr Pro lie Gly Asp Gly Pro 
180 185 190 

Trp Asp Glu Val Asp Ala Leu Leu Pro Asp Asn His Tyr Leu Ser Thr 
195 200 205 

Gin Ser Ala Leu Ser Lys Asp Pro Asn Glu Lys Arg Asp His Met Val 
210 215 220 

Leu Leu Glu Phe Val Thr Ala Ala Gly lie Thr His Gly Met Asp Glu 
225 230 235 240 

Leu Tyr Lys 



<210> 
<211> 
<212> 
<213> 


51 

243 

PRT 

Artificial Sequence 




















<220> 
<223> 


E4-p 


mutant of GFP(S65T) 


















<400> 
Met Ser 
1 


51 
Lys 


Gly 


Glu 
5 


Glu 


Leu 


Phe 


Thr 


Gly Val 
10 


Val 


Pro 


He 


Leu 
15 


Val 


Glu Leu 


Asp 


Gly 
20 


Asp 


Val 


Asn 


Gly 


His 
25 


Lys 


Phe 


Ser 


Val 


Ser 
30 


Gly 


Glu 


Gly Glu 


Gly 
35 


Asp 


Ala 


Thr 


Tyr 


Gly 
40 


Lys 


Leu 


Thr 


Leu 


Lys 
45 


Phe 


He 


Cys 


Thr Thr 
50 


Gly 


Lys 


Leu 


Pro 


Val 
55 


Pro 


Trp 


Pro 


Thr 


Leu 
60 


Val 


Thr 


Thr 


Phe 


Thr Tyr 
65 


Gly 


Val 


Gin 


Cys 
70 


Phe 


Ser 


Arg 


Tyr 


Pro 
75 


Asp 


His 


Met 


Lys 


Arg 
80 
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His Asp Phe Phe Lys Ser Ala Met Pro Glu Gly Tyr Val Gin Glu Arg 
85 90 95 

Thr lie Phe Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala Glu Val 
100 105 110 

Lys Phe Glu Gly Asp Thr Leu Val Asn Arg lie Glu Leu Lys Gly lie 
115 120 125 

Asp Phe Lys Glu Asp Gly Asn lie Leu Gly His Lys Leu Glu Tyr Asn 
130 135 140 

Tyr Asn Ser His Asn Val Tyr lie Met Ala Asp Lys Gin Lys Asn Gly 
145 150 155 160 

lie Lys Val Asn Phe Lys lie Arg His Asn lie Glu Asp Gly Ser Val 
165 170 175 

Gin Leu Ala Asp His Tyr Gin Gin Asn Thr Pro lie Gly Asp Gly Pro 
180 185 190 

Arg Asp Glu Val Asp Phe Leu Leu Pro Asp Asn His Tyr Leu Ser Thr 
195 200 205 

Gin Ser Ala Leu Ser Lys Asp Pro Asn Glu Lys Arg Asp His Met Val 
210 215 220 

Leu Leu Glu Phe Val Thr Ala Ala Gly lie Thr His Gly Met Asp Glu 
225 230 235 240 

Leu Tyr Lys 



<210> 52 
<211> 239 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Beta6 mutant of EGFP 
<400> 52 

Met Val Ser Lys Gly Glu Glu Leu Phe Thr Gly Val Val Pro lie Leu 
15 10 15 

Val Glu Leu Asp Gly Asp Val Asn Gly His Lys Phe Ser Val Ser Gly 
20 25 30 

Glu Gly Glu Gly Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys Phe lie 
35 40 45 

Cys Thr Thr Gly Lys Leu Pro Val Pro Trp Pro Thr Leu Val Thr Thr 
50 55 60 

Leu Thr Tyr Gly Val Gin Cys Phe Ser Arg Tyr Pro Asp His Met Lys 
65 70 75 80 

Gin His Asp Phe Phe Lys Ser Ala Met Pro Glu Gly Tyr Val Gin Glu 
85 90 95 
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Arg Thr lie Phe Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala Glu 
100 105 110 

Val Lys Phe Glu Gly Asp Thr Leu Val Asn Arg lie Glu Leu Lys Gly 
115 120 125 

lie Asp Glu Val Asp Gly Gly Asn lie Leu Gly His Lys Leu Glu Tyr 
130 135 140 

Asn Tyr Asn Ser His Asn Val Tyr lie Met Ala Asp Lys Gin Lys Asn 
145 150 155 160 

Gly lie Lys Val Asn Phe Lys lie Arg His Asn lie Glu Asp Gly Ser 
165 170 175 

Val Gin Leu Ala Asp His Tyr Gin Gin Asn Thr Pro lie Gly Asp Gly 
180 185 190 

Pro Val Leu Leu Pro Asp Asn His Tyr Leu Ser Thr Gin Ser Ala Leu 
195 200 205 

Ser Lys Asp Pro Asn Glu Lys Arg Asp His Met Val Leu Leu Glu Phe 
210 215 220 

Val Thr Ala Ala Gly lie Thr Leu Gly Met Asp Glu Leu Tyr Lys 
225 230 235 

<210> 53 
<211> 239 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Beta9 mutant of EGFP 
<400> 53 

Met Val Ser Lys Gly Glu Glu Leu Phe Thr Gly Val Val Pro lie Leu 
15 10 15 

Val Glu Leu Asp Gly Asp Val Asn Gly His Lys Phe Ser Val Ser Gly 
20 25 30 

Glu Gly Glu Gly Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys Phe lie 
35 40 45 

Cys Thr Thr Gly Lys Leu Pro Val Pro Trp Pro Thr Leu Val Thr Thr 
50 55 60 

Leu Thr Tyr Gly Val Gin Cys Phe Ser Arg Tyr Pro Asp His Met Lys 
65 70 75 80 

Gin His Asp Phe Phe Lys Ser Ala Met Pro Glu Gly Tyr Val Gin Glu 
85 90 95 

Arg Thr lie Phe Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala Glu 
100 105 110 

Val Lys Phe Glu Gly Asp Thr Leu Val Asn Arg lie Glu Leu Lys Gly 
115 120 125 
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lie Asp Phe Lys Glu Asp Gly Asn lie Leu Gly His Lys Leu Glu Tyr 
130 135 140 

Asn Tyr Asn Ser His Ash Val Tyr lie Met Ala Asp Lys Gin Lys Asn 
145 150 155 160 

Gly lie Lys Val Asn Phe Lys lie Arg His Asn lie Glu Asp Gly Ser 
165 170 175 

Val Gin Leu Ala Asp His Tyr Gin Gin Asn Thr Pro lie Gly Asp Glu 
180 185 190 

Val Asp Leu Leu Pro Asp Asn His Tyr Leu Ser Thr Gin Ser Ala Leu 
195 200 205 

Ser Lys Asp Pro Asn Glu Lys Arg Asp His Met Val Leu Leu Glu Phe 
210 215 220 

Val Thr Ala Ala Gly lie Thr Leu Gly Met Asp Glu Leu Tyr Lys 
225 230 235 

<210> 54 
<211> 239 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> BetalO mutant of EGFP 
<400> 54 

Met Val Ser Lys Gly Glu Glu Leu Phe Thr Gly Val Val Pro He Leu 
15 10 15 

Val Glu Leu Asp Gly Asp Val Asn Gly His Lys Phe Ser Val Ser Gly 
20 25 30 

Glu Gly Glu Gly Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys Phe He 
35 40 45 

Cys Thr Thr Gly Lys Leu Pro Val Pro Trp Pro Thr Leu Val Thr Thr 
50 55 60 

Leu Thr Tyr Gly Val Gin Cys Phe Ser Arg Tyr Pro Asp His Met Lys 
65 70 75 80 

Gin His Asp Phe Phe Lys Ser Ala Met Pro Glu Gly Tyr Val Gin Glu 
85 90 95 

Arg Thr He Phe Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala Glu 
100 105 110 

Val Lys Phe Glu Gly Asp Thr Leu Val Asn Arg He Glu Leu Lys Gly 
115 120 125 

He Asp Phe Lys Glu Asp Gly Asn He Leu Gly His Lys Leu Glu Tyr 
130 135 140 



Asn Tyr Asn Ser His Asn Val Tyr He Met Ala Asp Lys Gin Lys Asn 
145 150 155 160 



